Cell shape and growth regulation in skeletal muscle: exogenous versus endogenous factors.
Passive stretch (10-12%) of tissue-cultured avian skeletal myotubes in serum-containing medium stimulates myotube growth in a manner analogous to hormonal stimulation of adult muscle. The resulting increase in myotube length is accompanied by marked reduction in the number of surface microvilli seen by scanning electron microscopy. We investigated the possible involvement of exogenous growth factors in the transduction of stretch-induced alterations in cell shape into the concurring biochemical changes that are associated with cell growth. We show that the acute stimulation of myotube amino acid transport and protein synthesis by stretch are independent of serum growth factors in the culture medium by evidence obtained from serum dose-response experiments. The myotubes synthesize and secrete high molecular weight factors into their culture medium, which regulates myotube amino acid transport and protein synthesis. Stretch of the myotubes did not alter the appearance of these factors in the culture medium. The initial growth-related biochemical alterations induced by myotube stretch in vitro thus depend only on events intrinsic to the cells. However, subsequent stretch-induced growth of the myotubes occurs only in serum-containing medium. There are both serum-independent and serum-dependent steps in the transduction of the stretch stimulus into myotube growth.